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(54) SWITCHING POWER UNIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent drop of the conversion 
efficiency of a switching power unit, accompanying the increase of 
the switching loss of the main switching element at waiting, that is 
at a light load, by performing the intermittent oscillation to stop the 
main switching element which constitutes the switching power unit 
for a specified time at waiting of an apparatus. 
SOLUTION: This is switching power unit is of such a constitution 
that it converts the DC voltage of a DC power source 1 1 into high- 
frequency AC voltage by turning on and off of a main switching 
element Q1 by the control of a main controller 14, and inputs it into 
a primary winding 1 6 of a switching transformer 1 6, and rectifies and 
filter the high frequency AC voltage generated in a secondary 
winding 1 6b into a prescribed DC output voltage prior to supply to 
load, and here a sub-controller 30 is connected to the auxiliary 
winding 1 6d of the switching transformer 16, and a sub-switching 
element Q2 is connected to this sub-controller 30 so as to 
compulsively turn off the main switching element Q1, and the sub- 
controller 30, when DC output voltage reaches a preset value, turns 
on the sub-switching element Q2 by a specified time and forcibly 
turns off the main switching element Q1 by a prescribed time. 
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[0 0 4 4] (2) SJJFeJto ~ti WCOlhfls (Q2i 
Qlxf7) 

VZD36^VC40 XR' / <R' +R39) 

t4ct, =x^y<U— ? 3 4<0t±i^^^-— :7V 9 „ 

= ^7*^-9-4 0K<fc ->^^^T-Q2cOV B 2^ 
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^S<Srf?Jhi--5o = ^ 3 4 (Dtti^jli 

*-^yCS>50t, ra^U— 3 4 <E>+ A^ffi^Pm 

V+ =V C40 XR 38 X (R 38 +R 3 9) >V C4 0 x R' X 
(R' +R39) 

[004 5] ^ LT, ^Vi/^Q 1 <DmM& 

4 0— ©5SS^5^< =y7 ! yt4 0lt sV^iC 

t40tjgfei3 5, 3 7, 3 9, 3 9 t^f>!i5^t 

[0 0 4 6] (3) ^Jt! «^CD®)f^ (Q2t7) . 
3^V-^4 O^Wt^J; K) , ^Jti (CioVNT, 
VzD36>Vc40 XR 38 / (R 38 +R 39 ) 
t&Si:, nv^W— ^ 3 4CDffi^J^ TLj t^-5o ^ 

[0 0 4 7] icDi 5 K l-TlifE (1) ~ (3) <DMiP 

2 i4t \±mmmc^4 y^ym 

rt^-C*#. MffiittftlS 3 0 tt, Bf^iJto lc*5V>-Citt«ttttl 
6>ixfc9fS«>^IW (JHIWto ~ti ) fc'ft^-f 

[0048] i3d2<omm(omm m4t±, *mm<om 

[0 0 4 9] §4lC*t^'l' -y?-l/-y'mMmWL<D&M'S& 

-7* yt>\^ ^<D*Mfttm2\c7]k-rx-< y^^rnm 

[0 0 5 0] *3ISS©^fficc»^-f s/^v-^maHSB^x 

@2i;^-fyf-y/isiiic > M^mm^m^i2 

3 t ite&e^gP 22i:«0?)#XLgB43t SrilAn 

[005 1 ] &ffimm&m%i 2 3 giss^-i' k 1 

JSHf-2 0 b i:(OF^icSiK^^^T^^-5 0 fc/cU. SE«3P?t 
lHj|»tffl^;Sg^2 0 a t<0MtC^bTt <fcl/\ 
SI , 9#X.a54 3tt, iij^-f y^y^i^Q 2 K>-*— ^ • 
31$ yfmzmtRZiX. «fe^€iSgi5 2 2fi«]«3#X.Sl5 4 

3 j:««r*settUA2 3 t^Kg^sn-rv^o l&R 
e^sp2 2 {4, A«Mt%Kttifti2 3 km<omx.&4 3 1 




[0 0 5 2] JilB«^W^-Y s/^v^mM^BJ-fcV^ 

^mmLtzMnmm^mu2 3 tsmfsm&2 2 two 
[0053] ^mm^mu 2 3 gss^ k 1 

Mf2 0 b £<z>lflfriKix&ftflr*8E I 0 £&m-T5o 

tut, a^«^i 0 a*»*nif#i#©w«« 

[0 0 5 4] i£J9#;tgI54 3tt, «X.tfFET^h7V 
^ttSSP2 3W^-7ft#(Ci 9§J9#x.§B4 3W7L 

, bj^-t y^ym^f-Q. 2»*, sumu^ep 3 0 

fcJ:oTJhEJBi«>Slifc«J»lB-CRWUfca*>d-^, * 

^wwstta. -*-fcfr*>» in 3 icm-r^m t 0 ksjv^t 
#> htitzm^<o^m mm t 0 -t x ) «it^-f 

>-^^-Q 1 £3£fMfft{c;f 7 5KBJ*'f y*?> 

^*-T-Q 2 SrW» U i^^yf^^Q 

[0 0 5 5] — A#«glMfcttlgB 2 3 <0^">"ff ^-{i i 
■?«9#xJB4 3^yLT^6«^, BJ*^ 

®J^.'Ts'^>'^^-Q2»4^«C^-7L. i^yfV^ 

*?qi tt9i®j^gp 3 o K ± & iwffli s < # So -r * 

BJ{M#PSI53 OKi-SBl*^ s/5 l >'^^Q2cd$iJ 
«*»lW«)k:*ljhi-**«|»#tlB»;:«li«.$ixs r t (cfc 

[0056] 03=13, *ms»?gis<7)^>i' y^rmM 

[oo57] im3<Dmm<ommi ssit 
[0058] HsK^-r^^y^-^^waaeiBo^-igiK 

[0 0 5 9] *«««)Jgtt©^-f yf-V^Wigltt, 
ffi^-2 5 tJfe&e^gR2 4 t^9#X.SP4 4 fc£i6APL 
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[0 0 6 0] SJ9#x.SP4 4te, yf-^fm+Q 
2<D^—X • 3i5 5>*|lflK:Sa*£iV ^e^S)5 2 4tt 
«D 4 4 t«SSa#flf-8-A*jH-T-2_5 t«>Wfc» 

ttS*br^* 0 ^€^2 214. Mattflr-9-A*7Jfi 
-?2 5 fciBD#*.SB4 4 b^B-ir^b b fcK, m^ii 

[0061] ±.mmf&<D7.4 vz-frwKm&K.is^ 
fciiniLfc«»a#«*AA« ; f-2 5 t«6ises9J2 4 

ir«0t)#x.$P4 4 icD»f^»c:oV'>T©^TJcSiKi- 
[0 0 6 2] y^yWffim@.#f*iffi£tl-k.W&& 

mizmftm, «s «t •? m&mism #a^*s^- 25^1 
mmm^xti^ 25^ lt^j <? #x.as 4 4 iz^t-ym 

[0 0 6 3] §]>?#X.gfl4 4te, {SRliFET^h^y 

fitft-SIA^SSB 1 2 5^UTA^^nfc^-7«^-(ci>3 
S9#x.a54 4^t7LTV^^ (-T^^*>, BJffflffl 
S&3 OKiSBJ*-*' yf:<'7'm+Q2<Dfflffltf-5!mti:ffl 

?Q2li, BJfty»»3 0fcJ:or±ffiSEi©|gl«<o»IB 
b. ^53U^tt:^»6>*tfc0f^©f*fl8 OHmto -t 

1 ) ^ti^-f y?->ym^-Qi*&Mmz*7i*^z> 

[006 4] ^|§ii^fs-§-A73^^- 2 5 LT 

A7J^tt/c^-^ft^-{CJ;t)f] | 9#xa54 4^Ltl> 

*s 0 Vtc^btuS fcfex M^-i yJ-lsVm^f-Q 2 te1S\c 
t7U s/^^^^Qltt©JS!ltWlfB3 OtCit) 

«uai*ix*<4*. MMM3 oictSBJ^. 

[0065] 9 x *mM<ojtm<v*-< y^^-ymm 

[0 0 6 6] [i4 0UiOM El6/iV^bll!8(4, 

B&^U Hl6«i(CW*^6IC*fftbfclElSS^'n^ 2 7 
H7&tf0 8f±±K:8ll*«7&t/8lwBBaiL*:ig» 

yy-m&jmtem.mmx'&Zo 




[0067] me^-txj y?-yywmmm.<o&&& 
[oo68j *mt&<omm<r>x-< y ^^mansera, 

1 4 k V?4 13tiSi <@ro±©J^SB ( I C) 4 

4 7 i: 3^7*^-9-4 8 &dt^y— X(CflM$tU 

5t4 7i3V7 ? >t4 8i 0>9Mfc£a'£IMttffi 4 5 fcgf 

m.^H^^ticX'O^ ±©JffllSi54 5^3>-xVlJ-4 8CD 

[0 0 6 9] MfflfPft 3 0 fl, B:^tH>3«ffiVo -fl«R* 
ffifdig-rs t % IiJ^-T y ^>-y*#|i^Q 3 fc^OESWc 

LTitsic** 1 1 ©fla&srjsw-ra r t k ± 9 , 

Q 1 SrBf3Ew^|Bl*f»t!ft*!lfi«J^*7 «fc 5 KUBI*-*- 
5. 

[0 0 7 0] #CU\ _hfB«/&C9y^ y ^Vj/WKSSBfc. 

-f 1 6 CD 6 a y^ 

V^^Q 1 ^LT#t|&$tv5 0 = V^V-^4 8 ft, 
jKttttttl lfcJ:oT»l^-<y^>'^* J f-Q3XC5fi8t 

v^ih^q i coy— h (g> id^-v. *-7m-%&mn-t 

cOA^milS: 1 16a KBMjPLfc;?) , aWrLfc t> 

■**5. — #> 2ft«»i6b©|SiBtffH:. SSfE^-Y^- 

— ki 7fcj;»>a[«$*tfc*, sm^vfyti 8{ci 

t»¥»$lx, fctS^flffi-t 0 a, 2 0b«fc 

[0071] i 9 »*¥»sis©a* 

K'< ±*jfflia54 5ii, ftum 9 

fits: tT-ffi^SJico^^b^orv^o IS 

1 6 a {mt 2?k^i 6 bmt&mm-rzt ttii, & 

ttJfflSl 9d»feOtt:IWB*Sr±«l»»4 5K"gji-r5o 
[0072] 8:^*21 1 1 (Dmn&Wk&in.4 7 
k <Dffl \z (4, H^'fyf^ y* Q 3 £ fix </ > 
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£„ Bl;*f yfy^Q3Srt7f5r 

J: K> , iSSfESilii l H:<t5 = yzvt 4 8 <£>3fc«£ii®r 

*t«tf£i8Stl 6 dt£SN£3:hrC^3M«!|*Ptt3 0»i, fift 

Q 2 *gf«©«HW*Tlt*7 LTffiiifclIS! l l ©«S:1 

3fE*-r y ^V^Ig^Q 1 Sr0fje©^M«»t»IW«HC*7 

[0073] El 6 (C^1-iiJ$iJ^l§i5 3 0 R&m* 

3 0 CDE&g^J&tt, @ 2 ic^: L^iBIIWffffi 3 0 CD@S&ffi 

[0 0 7 4] ©l^.-r -y^-y^M^-Q 3Ji h7^^t' 

tl. yfV^lfQ 3<D^5 iJBSU 7 tcD 

mizy^*— K5 2^Sc$ttT^5„ yit-^t 
-K5 1J4, @J^-C yf-y^Q3©x; j/^«BESr 

-Y yf Q 3 co^-^ t» LTx $ y^f-PPiJP^ 

^5. ffl^W y^Vy*^Q3cO-<-x{C(^ h 

zftisxmwmnz o<Dmtsi)^m.^fix\^ 0 
[oo7 5] z.cD& 5/<c«^o^-f v^-y^wmmm\z 

*JV^T«, Jitt*4«)l81t©*l[B-C»W-Ufcia5, ittSit 
m*«E*S|t3feffifcai-S k , ffl^iJffligB 3 0 coffin 
Thj (C*oT h7^v'x?Q4^yU -?-co^^:, 

5'fy^fQ3*st7t5©t, 1 ltci 

[0 0 7 6] Jifet?15iKLfc=S-|5]Kg|5cDib^^, 
H18^-r«-|EjSSSi5cDKif^iS^llSrfflV^T$ 5>tcf¥^[C 

[0 0 7 7] |g)8(C*3T, (a) 14= y7Vt4 
HttJEV C 48 > (b) tt^s/fy^h7^16©l 
^f#i»l 6 a{K|c0 1#:®SftI i , (c) i±^?fV 

vm^Q iroy— h«ffiv G i, (d) ttiajfEai^aEv 

0, (e) 14 h5Vv^;?Q4tfV<— ^.mjEVB4> 
(f) yfy^fQ 3<D^<— ^®BEV B 3<^# 

i^-T y^Vj/^Q 1 f*y- h®ffiV G1 dS 
THJ (DkZlZ^-y. f— h®ffiV G i2 s TLJ <Oi:#|c 
t7U h7V^^Q4li'<- ^.«JEVB4* 5 l"HJ (75 



# 



(10) 
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l«Jiit^5. StT©K9n?W\ @7C*Lfcl$H 

[0 0 7 8] (1) fflfflto SWif^ (Q3^-y, Q 
1*7) 

[0 0 7 9] (2) fflrato ~t! TH<OWiY^ (Q3t 
Mmt® 4 5 COftf^ftJItca-t-^ t > EfefrJ^SP 4 5l:±o 

[0 0 8 0] (3) »P^t! ~t 2 T£\<r>W}ft (Q3* 
Q4 0X- ^.mffiVB4^ THJ h^^v^^O 

7-t-soT% a:g!t«aii ncj;5 3yfyt4 8»5Ei 

1 /5vib2S'>L#r*'5a5 > »P*1 t i ~ t 2 ^^fi**J^ 

i te&Miemm-rz* 

[0 0 8 1] (4) »Mt 2 ~t 3 (Q3^ 
7, Ql ^-7) 

Hf£ijt 2 fcl*5V ,, T='V-7 f >"fr4 8 »3?Eltfl;SEVc48 

[0082] (s) mmt 3 ~ t 4 m<omft (Q3^ 

y, qi ^-7) 

Tlj u^vht^K). F7y-^^Q4iit7t5, -5- 

tSi iici^3yryt4 8©3(Et^W$ti> 
^>-^ 4 8 <7)7t*«JEv C48 {*Sum&P£r#r#>£;d^ ± 

[0 0 8 3] (6) BfSJl t 4 Wfe<DWiifc (Q 3^ Q 
l?gig) 

B#&|t 4 {Cfc^T^i^V'-TM 8 <£>3£fl;ttJEVc48 * J ± 

sij^sb 4 5 <DMipnmcm-t z> t , 3ES>j was 4 5iao 

[0 0 8 4] rcDi 5{-LT_h!E (1) ~ (6) cDtSf£ 



*5PSB3 0te, Np^Jt! <;::fc^Tii:i5St£ij;*jmffiVo asgEje 
m t x ~ 1 3 ) t£ rtw.ffi.nm 1 1 ± 5 ^7^-9-4 8 
u ^o^, ^^yfy^Qi^^t 
[0085] [is omMnrnmi m 9 #s§^oji? 

[0086] m9\CTjk-r*'( 'y^->vmm^m.(D^y 

l»&-t-2)o 

[0087] *^jsw^co^^ y=f-^sfim;m.w&. 
mi\^-r^-( -y^ymwmm.K. wK>mx.us 4, 

60t, iS&i#H5jiSB 5 5t s A^f«l^#ma55 6 fc % * 

^yfy^h^^ieoiiittieeh 

K5 8t, h7>^^5 7 (jy.T\ h7y-^?Q5 
tfillE-rS) fc» 160t5 9 ££iI3nbfcfi|j!B;i:fcoTV> 

So 

[008 8] h7y-^!?Q4(D3^^ • 

31 5 5/ fmzw "9 #;L£B 5 4 asg&gfc&ti, ffiSb^JS 1 6 
e t3yr yt4 8 0+(alt(D^{C h^Vv^^Q 5 i: 

* i 1 1 <Dp.ws.rn t ©mteistft 59t®i9f 

614, mffiffsf*— Kl 7S.T/ 5 P-if3>'7 f ViM 8^b 
^SS»5pmiElSgi:W^)Sffi^-2 0 b i:©IHfcS8tt$ix, 

tfiiR^aA 5 5 #^L§P 5 4, 6 0 b&ffi%ffi 

xkmns 6 t<Dmcmmzivx\<->z> 0 tctcL^ M^mffi. 
^mu5 6(4, mffi.¥m®&tmjjffiT2 0 a t<owic 

tBSB5 6 t*§J9#X.^5 4, 6 0 i: &%fflcf?> t t h 
fx§55 4, 6 Olc-gig-rSc 

[0089] ±ia«^ro^-f s'^^^^asset-*3v> 
tciajpLyt*«Mt«te»a»5 6 £ genitalis 5 

i?#xlEI55 4 ( 6 OSr-&trlSliaigItt»t©»m^ov^-C 
[00 9 0] A^fUgfE^mias 5 6 tt, figfty^ ^- K 1 

o b tcom^ffitv^mmmio sr^nj-rs. 

5 Sr^|-UT#^J9#^5 4, 6 0ttVltf$rMD 

*^«^io 3fl J d>*v^*fr (i-J5cJ3t» teA^f^o 




9 #;LSS5 4, 6 0 7 |=pJra1-£„ 
[0 0 9 l] #§J9#X.&5 5 4, 6 Oli, ■pilx.liFET 

5 4 , 6 Ori^^LTV^:!^ (Thfefc^, M1UM 3 

3 fi, WffiHWffi 3 0 IC £ o T±IE3S 4 ©3B6©«1KT?I& 

t, ^st-jscT^feb^fcFfSro^ra (jwiwt! -t 

3 ) t~rtW.ffi.mMi na5^y7yt4 8©3te«*^ 

m-rz £ h 7 ^i?*? q 4&zfm*'( yf-^^m-j- 

^7f^h7^ 1 6©Mft^l 6 e^i?>3>^ 

[0 0 9 2] — AffltfflEtttbffi 5 6 <D^T>m^r\Z <fc 
9 9 #XL§i5 5 4 , 6 0^yLt^5i^, h7V 

ii]^^s/?->^^Q3»4«(c^-7L, SCJEttail 

•5coT% y^f t- K5 8 t =vf >t4 8 irlci^IS 
ESgas^SJu h7>^ 1 6CD*fttb^ 

1 6 e |CJ;.5 3 Vv^V-^4 8cD5£fl;^Bg^$tvSo 
[0 0 9 3] o£9, *^i6©^ffi©^-r s^V^fEU 

[0094] LB6(omm<o^m] m 1 o *$tw<D 
[0095] m i otc^-r*^ y^^^massawteiss 

[oo96] *iiifio«iicj>^w yT-^mmr** 
msm^m^-Ati^ 6 2 h\ itfe&easu 5 5 lt 

#9)9#;UFI$5 4, 6 OfcgSRSih/O**. 
[0 0 9 7] ±E»*O^W 5'^V^«JIS^SJw*SV> 

^5 5 t#9)!J#x.S55 4, 6 OSr-g-tPffliam^gPi: 

[0098] *4 y^7mwmw.&ftmzfrtz.m$ii i 
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t#9j 9 5 4 , 6 ofc-t-^m^&xfi&ti^ 

i 9 «Sii^«^-A^ffi^ 6 2^ LT=§-S0 9 #xSP 5 
4, 6 OJc^-ff^ATlSftSo 
[0 0 9 9 ] #«lt)#X.Si5 5 4, 6 Of*, #J;tfcfFET 

{jD9#;US55 4, 6 0^5^-7 (-T^t?*>, 

3 ok ism*-* y^^m-vo. 3(Dffiyw^pj 

*>, 0 8 ic*1-B#£iJ 1 0 l^fcl^TESKai^Sff^eE^M 
t! -t 3 ) 1 11^53X^^4 8 CD 

Qi«riBtfc*s**5J:5fc«ifr*-s. wvmx. 

U6 0<D?>r7\C& 9 , h^v^^QSte^UTV^ 
COT, 6 C0*t#&#*l 1 6 eCi 

[0 10 0] ««ii««#A^ffi^6 2 a» 

Vft^-|Ci«3#9J«?#x:Si5 5 4, 6 0^VLTl^i 
£\ h7^^^Q4©3l/^^ • at? S> ^P^O VIC 
JBfeixSfc*, H^-f y f Q 3 tttl!:*7 U 

■So ^DI3#^Si56 0CO^->-|C<t •? , h7V^^ 

Q5^^-^5co-c % ^t-K5 8t3yfyf4 8 

6 <Dffi®&m 16eia53>'TVt4 8 CO^EffidSW^ 

[0101)049, *nm<oftm<DX'( yfisrwm. 

twmimo*; i^yfy^QiHI^I^ 

[0 10 2] 

o m y ^^i/fl^aco^^coiSTSrBSlt-rS r 
t^fSt tt>{d, fg»® ^co<£® 5:111 ^.^ i*s-C# 
5 0 4fc, i^-fs/^v^^co^coE&ih^^y^ 

[mscoffiWiia^] 

[mi] *&w<Dm i co*iifeco^«i(c#^s^-r 

[12] HI 1 cOHSS^n y^!2!(C*3VVTli]^.^ y^if 



(12) 
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[12 3] I2ic/ff^^ y^>^««i£«0>iMEftJBB 
[114 ] «5«»f 2©^i©iitffib5^-i' ->f y 
[0 5] *»M<Oj|5 3©*J6ojglBfc«t>*^-Yy^V 
[06] *»W©JB4©«fi<D»«fc«toS^-fy^->' 
[07] HI 6 <DW&-7v y *BKl*S^TH1W»SPXt«H 

[12 8] 0 7^i-^>Ty^V^«»|giB<O»fm»0 

[1210] 6 ©M(OWt«b5^-< 7 f 

[121 l] fSJfeo^W y^^^«8RSS«©«IS«ricSr5% 
[12 1 2 ] 12 1 1 Jc^-r^jfe©^^ yfy^UgfO 



[*aF*®K9M 

i l iram 

12 (Ql) i^yfy^f 

i 3 k 7 

4 5 ±fW^&5 1 5 JfefRtiagft 1 6 



1 4, 
16a 
16b 
16c 
1 6 d 
1 6 e 
1 7 
1 8 

1 9 

2 1 

2 5 

3 1 



*4 yfy^h?: 



^ffig|52 0 a, 20b ffi**^ 
(Q2) , 4 6 (Q3) M7>fyfy^ 

6 2 msaflrfii-g-AA*^- 

? -J -^ftmn 3 2 4 4, 5 4, 6 0 §J 



[121] 




20a 



20b 



# # 
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[i4] 
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[H19] 




[Hi 0] 
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[mi 2] 



(a) 
Vds 



K K 



I 




□CI 



